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Am-The three fracttons of lac rcsm WL.. hard rcstn 1. hard rcsm II and soft ram have bear cleaved 

wuh hydriodr scd followal by dciodmatloa. The products were separated Into fatty acids and terpcnc 

acids. The former have bear studied by GLC and data on the nature and dtstnbutton of the chatn lengths 

and their relative amounts were thus obtamed. Cleavage of the dlffcrcnt fractions of the rcsm with 

hydrogen chloride followed by alkaline hydrolysts gave the total aleuritic acid quantnattvcty. Basal on 

the above results. the posstbllity of the prcscnoe of alkali stable lmkaga m lac rcstn and the amount of 

alcuntlc acd libcratal oaty by acd cleavage have bear determuted. 

LAC resin has been considered to contain primarily ester type linkages. However, 
various conditions of alkaline hydrolysis’ yield only * 20”~ of aleuritic acid (9.10.16 
trihydroxypalmitic acid). To examine whether part of the aleuritic acid is involved 
in alkali stable linkages the resin was degraded under acidic conditions. 

Model experimenrs on aleuritic acid 

An investigation of the action of halogen acids on aleuritic acid has been under- 
taken as a preliminary to extending the reaction to lac resin itself. The action of 
hydrogen chloride on vicinal glycok in general and the stereochemical implications 
involved, using 9,lOdihydroxystearic acid, have been investigated in detail.’ ’ 
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According to Swem3 an odd number of inversions take place during the conversion 
of rhreo into erythro form. through reaction with hydrogen chloride followe-d by 
alkaline hydrolysis. 

A series of experiments have now been carried out using various conditions on 
aleuritic acid using hydrogen chloride. hydrogen bromide and hydrogen iodide 
followed by alkaline hydrolysis. The presence of an o-hydroxyl group is a special 
feature in the ca.se of aleuritic acid. The results are summarized in Table I. The 
reactions with hydrogen chloride and hydrogen iodide have been applied for the 
fission of the resin. 

Fission of the resin with hydriodic acid 
The hard resins 1. II and soft resin were lissioned with hydriodic acid followed by 

deiodination and the products separated into fatty acids and terpene acids. The 
fatty acid fraction was chromatogrdphed on a column of neutral alumma and was 
shown to be free from hydrocarbons and alcohols. The acids were then converted 
into their methyl esters and studied by GLC (Fig. I). C,,-Acids were found to be 
maximum in hard resin I and progressively decreased to a minimum in soft resin. 
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On the other hand C,,-acids increased to a maximum in soft resin. The following 
Table 2 indicates the relative abundance. 

Fission of the resin with hydqen chloride 
Since the cicinal glycol system of aleuritic acid is retained in this reaction (cf. 

Table I). the resin was fissioned with hydrogen chloride followed by alkaline 
hydrolysis. The ether insoluble erythro aleuritic acid was readily separated from all 
other products including the terpene acids whidt dissolve in ether. Table 3 summarizes 
the yields of eryrhro acid from different types of lat. 

TLC of the ether insoluble product showad the presence of only erythro aleuritic 
acid and no threo acid and that of the ether soluble fraction indicated the absence of 
both eryrhro and rhreo alturitic acids but showed the presence of butolic acid. 

Discussion of the results 
Aleuritic acid and the terpene acid. jalaric acid’ are the building blocks of the hard 

resin together with a minor contribution from butolic acid. Hard resin is the im- 
portant part of shellac and the desirable properties of shellac are associatec! with it. 

’ R <i Khurana. M S Wadla. V V hlhaskar and Sukh DCV. Tctrolvdron L.~II~~s 513 (1964) 
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TABI+ 2 

Resm 
.- 

Hard resm-I 

Hard ram-II 

Soft resm 

C,> (:I. C,, c 11 
- _--. 

I 6 ._ 

I 5 

Traa 30 20 I 

TABLE 3. 

“. of cryfhro acid Oc) of rhreo acid 

Types of lac by HCI reaction by direct alkahne 

alkaline hydrolysis hydrolysis 
..-- _-. . . ._- ._. 

Hard ram-l (from palas seedlac) 3@35”. 20 

Hard resin-II ( from palas secdlac) 2s . 

Soft resm (from palas seedlac) l&l? 

Plarma shellac 30 35 

Lemon shellac 40 

Angelo superblonde shellac 40 20 22 

Brief notes1.6 on the role of aleuritic acid in the resin formation were published 
earlier and the possible presence of alkali stable linkages indicated. This conclusion 
was later supported by Gunstone et al.’ who isolrtted a small quantity of aleuritic 
acid dimer formed through ether linkages. They however have based their investiga- 
tions on the unfractionated shellac and have reported the isolation of - 22”~ 
aleuritic acid by alkaline hydrolysis. Tire remainder has been described as “polymeric 
acids” (- 32 “/A). A large number of minor fatty acids reported by them have no 
significant bring on the hard resin formation since these acids are largely eliminated 
in soft resin during fractionation. 

Most of the data of earlier workers on the extent of aleuritic acid. the main fatty 
acid component of the hard resin has been based either on speculation or ambiguous 
methods of estimation. The present work shows that no more than 40”,; of aleuritic 
acid can be present in the resin. This conclusion is based on the actual isolation of 
eryrhro-aleuritic acid (- 3540:;) from different types of lac and also the isolation 
of total palmitic acid obtainable by hydriodic acid cleavage followed by deiodination. 
However. only 5 20% of three-aleuritic acid is Ii&rated by alkaline hydrolysis. The 
remainder (- IS-20%) is susceptible only to acid cleavage. This indicates the 
presence of alkali stable linkages to a substantial degree, a fact not recognized so far 
though Gunstone er al. report the isolation of a dimer of aleuritic acid in minor 
quantities. The aleuritic acid not liberated bv alkaline hydrolysis should also have 
the three configuration, since the total aleuritic acid obtained after reaction with 
hydrogen chloride was entirely erythro acid. During the course of the fission. the 
rhreo acid of the hard resin apparently has undergone an odd number of inversions 
as in the case of free fhreo-aleuritic acid. 

’ R Madhav. T R Seshadn and G B V Suhramaman. Curr Sci 33.264 (1964) 

’ W W Chnstlc. F D Gunstone. tt G Prcana and S C Sen Gupta, J Chm Sot 5833 11964) 
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EXPERIMENTAL 

Action o/ hydrogen chkwide a I ~irLoridArtreMdd~Ha~ruptrdintoasolnd 

rhre+alcuntic aad (IO g) In glaaal AcOH &50 ml) aI I I& I I Y for 3 hr. The HQ and AcOH wctz ranovcd 

from the reaction mIxturn under rcduccd press and Ihe residue cx~ractcd wtth A&EL On removal of Ihe 

solvenr a viscous residue was obrainal which was hydrolysal by heating under rcllux with IO’,: NaOHaq 

(5OOml) for 3 hr The soln was coolai and acidllial with ice-cold dil HCl The sold Ihal vt’alcd was 

liltercd elf. washal and dried (7Gg) It was then separaral inIo a hot bcnzne solubk fraction and an 

Insoluble fraction m p I25 127’ The Irene Insolubk fracuon rcadIly crystalhzd from McOH or 

AcOFt m p. l25-l27^ (Found C. 62 7; II. II I ; C,,H,sO, requua’ C 63-2; H. 105”; ) It was idenIIIied 

as eryr~akurIIIc acid by oxuiation with alkalmc KMnO, inlo the dkarboxylic rod and by penodale 

fnsicn lo show lhe reIcnlIc4t of Ihe tic-glycol group 

The bcnrer~ solubk fraction on repeatal crysullixaIion from AcOFl followed by acetoncpet clba 

aI @’ gave clus~crs of uny needles m p 75 (Found: C. 67.6; H. 11.2. C,,H,,O, rquucs C. 67.1; 11. 

10,6”,). II was shown to be Ibhydroxy-rrans-9.I@epoxyhexadecanok acui by the followmg cxpenmmI 

Acrrofysic The above compound (50 mg) was refluxcd wiIh glacial A&H (I ml) for 14 hr on an oil-haIh 

The rcaclton mIxlure was conccmrarcd unda rcducad press and rhc residue hydrolysal by bcaung under 

rellux with 20” o NaOHaq (2 ml) for I hr The sohd obIamod on aadIIicaIion was Mered off. washed and 

dncd II crystalhzcd from MeOH. m p I ?S- I ?T and was Idcnucal wIIh rryrhru_alcuriIic acid 

I~ydrcgcnurion. The hydrogcnaIion was carrkd out usmg PdC in a Parr hydrogcnata. with EtOH as 
solvcnr The producl. m p X5 g6 dtd noI correspond IO elIha pure 9.lbor IO.l6dIhydroxyhcxadecanoIc 

aads. as cxpec~cd 

Acrron oj hydriodic acid cm Ihrco-aleuririr acid A soln of alcunuc acid (5 g) In glanal AcOil (IS ml) 

was hearal wIIh freshly dIsIIllaf constan boiling 111 (25 ml. d I 7) aI 100‘ for I hr The reacricm mIxlure 

was poured over crushed ~cf and exIracIcd wIIh AcOEl Tbc extract was washal wIIh 5”. NallSO,aq. 

then wnh waler. dried and disIIlled The rcsldual oil (69 g) war hydrolysal wtIh NaOHaq as ducnbod and 

rhe raulrmg sohd afrcr acIdI6catIon (4.1 g) was scpararcd InIo a peg cIha soluble fracuon analysmg for 

a monohydroxy aad. (Found: C. 708; 11. I1 6; C*,e H,,O, rcquucs. C. 71 I; II. I I2’,) and a bcnrzne 

soluble fracuon analynng for a dihvdroxy acid, (Found C. 66 5: l#. 10.7; C,.H,sO, rcquua C. 66 6; 

H. II.2”, ) So eryrhro-alcurIIrc acul or the corrapondmg cpoxide wcm obIamul In Ihu case 

SImIlar cxpcnmcna wem carncd OUI wIIh HBr and the raulu are g~vcn In Tabk I 

f!ydrud~c acid jssion oj hard rrrtn-f To a soln of hard ram-l ( 10 g) in glacial AcOli (30 ml) consIan 

boIlIng HI (5Oml. 58”.. sp gr I 7) and rod phosphorus (@5g) were added The mixture was heared aI 

I Iti 115‘ for 2 hr. poural over crushed I(X and exIracIal wIIh A&El (50 ml x 4) The orgamc laycr was 

washed with a soln of 5”, NallSO,aq. and linally wuh waler. dread (Na,SO,) and rhc solvent removed 

lcavmg a dark brown 011 (IO.1 g) which constsrcd of IodrnaIal fatIf acuis and ~erpcn acids Two melhods 

were usal for theu scparauon In one. Ihu uxhnarai product was separaral InIo a NaHCW,aq soluble 

fracuon (~erpr~ acids) and an msolubk fracuon (faIIy acids). Thcsz were rhcn rcducad scparaIely IO the 

parenr act& Another melhod was developal larcr and found IO be bcllcr. In Ihls. thr mtxlurc of Iodinatcd 

oil was reduced and rhc faIty acids rparatad by soln m pc~ erhcr. 

Reduction o/h dark brow, oil To a dn of I& above oil (IO I gl in ghaal AcOH (70 mlA freshly prc- 

pared Zn-Hg (44 g) was added and rhc mIxturn healed at a waler baIh for 4 hr. wiIh the addiriar of COM: 

HCl (70 ml) In small quanuucs The soln was coolai tn crushal ICC wIIh scpararion of a colourless waxy 

sohd Tha was rcmovcd by fUIraIIon and the Iiltrau cx~rac~al wIIh A&Et. washed fru of AcOll. dnal 

(Na,SO,) and the solvent rcmovtd This was combmed wIIh the sohd obramcd carlia and cx~rac~ad wIIh 

warm pc~ cIhcr IO give rbc faIIy acids (3.2 g) and the msolubk fracuon conslsral of ~crpcnc aads (I 5 g) 

ffydrtndic acid fis.sicz+t o/ hard resin-11 and WI/~ ,csrn. A sImIlar xnos of reactions on hard rcsm II and 

sob ram gave the rcspeclivc componenrs Hard ram-II (5 g) gave faIty acufs (I 5 g) and a small amounl 

of Ierpcna (OX g) Sob rcsm (5 g) gave fatly acids (2 g) and Ierpcnc aads (I g) lG;o further work was done 

on Ihe Ierpcne fracuons 

Fracrmnarion oj jarry acrds. The fatty aads (3 g) wem push Ihrough a column d ncurral alumma 

(IO0 g 31 x l-3 cm) EluIion was done wilh pc~ ether. CHQ,. EtOH EIOH and ftnally with EtOH. AcOH 

(9.1 v v) The mam fracuon elu~al wilh EIOH-AcOH was concenIraIad under rcducal press diluIal wIIh 

waler and acldllibd wuh dIl HCl IO dccomposc any alumintum salts The sold (2958, obIauud was 

filrcrcd off. washed wIIh waler and dncd The IR spcc~nun showed the abscnoc ol doubk bond and csvr 

funcuons 

Gas-liquid chranatography 01 lorry acid mrrhyl csrcrs. The methyl CSICR of fairy acids wcm prepared 
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with dlazomcrhane In ~hc case of hard rcsm-I and hard rcsm-Il. GLC was don on a column of Aplczon 

L (QI (Golay column; SO mc~as) at a rcrnp of 190 wtlh He as carncr gas at a flow rate of 375 a!min. In 
the 01s of soft min. GLC was done on a column of plyethylclle glycol adipak at a ~cmp of 185’ with 

argon as carna gas at a flow rale of 70cc:mm Hard mm-l and hard rcsm-II showal only the ~ESCIKX 

of CM and C,, cham lengths whllc soft rcsm showed C,I. C,,. C,, and C,, cham kngths The GLC 

chromarograms arc shown m FIN I The rclallvc ratms have been tndxaral carher (Tabk 2) 

Chbro-resin fiun hard resin-l ‘To a soln of hard rcsm-I (IO ,@ in glaaal A&H (50 ml) a stream of dry 

HCI gas was passal for 6 hr. whik the mtxlurc was kept at I I& I I5 ‘. AcOH was removal under rcduozd 

press. leaving a browntsh viscous rcsduc (14.3 a) which gave a ~SIIIVC fcsr for chlonne 

A&o/r hydrolysis oj rhloro-resm The above restdue (l4.3g) dissolved III IO”; NaOH (MOmI) was 

rcfluxcd for 3 hr. cooled and aadlficd with IUC cold dil HCI. when a brown amorphous sohd wps obramad. 

II was lilrcrcd off. washod with water and mactratai with ether TIK restdue cryslall~zcd from Ac0F.t 

(charcoal) as shining rhombtc crystals (3.5 g). m.p. I l9- 120’ Recrystallization frum AtiF. gave glistening 

clusrers. m.p. I25 I27 (Found. C. 627; 11. IIG. C,,lf,,O, rcqurra. C 63 I. H. IOS”,) M~xcd mp 

wlrh a sampk of cryrhro-alcuritlc actd was undeprcsscd 

TLC of the ether solubk gummy mas on uhca gel plates impregnated with bone acid (56”._ soln) In 

the solvent sys~cm CHCI, Mc<)lI (96:4) showai the prcscna of a large amount of burohc aad and a 

lraa of eryrhro-alcurnrlc acid. The orha spots were unidentllicd 

Slmllar cleavage has been carried OUI on hard rcsm-II. soft rcsm and dtffertnr rypcs of shellac The 

ytclds of aleunrlc acid from these have bca~ given m Table 3 
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